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mmw 

is <fc z?&Mj£mm zmlt mmm^mm^ -$zm& mmmm^m iz & v * 

[ft*^3] ^^l/^^C^yifc^bfcH^-^CMbTPgSS^ 

ttf la® - # *f b x tusapgM^^a £ J: xf mm&ffi sEmm it m-tfe&xD 

WHi^- # £#S#t3I3Mg£ £ fit;*, fed t £^-5®«l3lSi©o 

& r £ &Mttsf^ 3 fH^oS^S^go 

[«*^ 5 ] -5= *; * * ^ ic J: y Mm b fe wfc-r - # ic*f b t pgM^ 
«fc # fc^iE&si & % b r gta^r - # & m z> mmwm-ism & n > 
tf a. - # ic £ & ^ #> <z> ^ n >r ^ a £ t&m b £ a > \£ =l - * wm y «r & & §h 
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m 3 ftjxifr v V y v y - iZ J: »; ItfgS® - * & L T ttf |H^S^ * 

mm^ - * & m z> #ws t & m -t & z n £ mm t -t z n > t? a. - # mm. y «rtB & sa 

[0 0 0 1] 

#£i§ W \%"r V # frit] * 5 IZ «fc y L fc-^ 5? * JVM^L'r - # &c*f L T PgSf ^$1 

mm # c n -r & %» © t? & * . 

[0 0 0 2] 

[fikfc©i£ffi] 

(jeJtTv^*/!/**^-*-*) jcfc^Ttt, Its let y 
as^t, 3/y ^^-^icit^cj: y^L/fcHflts^-rsit^-e^* 

[0 0 0 3] 

— BJ«I©^»K:feV\Ttt, X^-V^HCi y £££ J: 

y A*®#^- # r <Z> A:fcMfc-r - * iZft btfifflfflMI^lt T ffi 

fcS/^-rAjWSV^tlTV^ l"2 34 5 2 3t) B 
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-^ic^-rsfe«?)CD3?^7c^y ?yy^-^;i/ (j^T3 DLUT^n) & 

fNfcf&o ik v ^ T\ ATJiiftf - ^ t*^ § R g b eft & z: ® 3 D L u t 

[0 0 0 4] 

[USfB^Sfc b J: o h -t z> mmi 

[0 0 0 5] 

tzM^~ z izn i^xmm^^Mis^zf^miEmm^m-r^ t k j: y „ £ y ?g 

y «r Ig^ss^^ fcit&t- & r t g i$ a -r § =fo <o -e & z> . 

[0 0 0 6] 

b T jjB W£8t&3E *3 <fc tf&lf lE&S #i3l£f # Wffc^ - # £ # £ S^^-S 

Wi3?X7TiJVy Vyv?7—'7MZ& yiftsBM^-* £^glbTt&iB&^l$r#■ 
® # & # -5 ^ £. & £. "t Z> % V> & 2> „ 
[0 0 0 7] 
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[0 0 0 8] 

munmm (aem) ^j:^- h*»7>f (awb^d 

[0 0 0 9] 

[0 0 10] 

[0 0 1 1 ] 
[0 0 12] 

j: zf&mjEmM & jfi-r * © 3 #tc;i/ y * 7 y ^ - ^mm.'r- $ # 
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[0 0 13] 

[0 0 14] 
[0 0 15] 

S 0 ZmULfct^VO}- F2^^r-^R0, GO, B0^f.4SBif- 

#s o$:^»aj-r^m#^3 w^-^s o^m/bLx^y^^^^mm^ 
mm?-* s o $:®«f LT^-rspgM^^-^;i'T o ©Kz&sfc 

hfflA-rsBHcMtf*-* S Olc^L/TPgM^MS^i^feffiiE^S^Jg-r^ 
#XD3DLUT£m&-r£i:i:=fej}C, >f >fyniif-^ S 1 1 IC^fbTPg 
IIl«il5:flt 3 D L UTM#S6 PBWSgjft»3l^l6-3*lfc>f ^ 
Xltf-d'Sir 5:>f >f7 ? ^Bii btiStS^-^ 7 i:, 3DLU 

3 DLUTM^6lCfc^tM3tlfc3 DLUTSrM^TStr-^ S 

o &3gjj!LTasftiiH*'5 s -* s i 2 &#<&«ai[#® 1 o mm^-^s 0 ©M 
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J: »; ^pr^wm^mMM^'r- # S 1 2 LT^lir- # S 1 2 ' £ 

#53£*#M£ 12 2:. SeSIHftl-T 1 - ^S12*fc ttfifcfcHfc^- # S 1 2 ' tC^f 
bT^^-^^X^SrJgbT^S^l®^-^ S 1 3 

3 fc. im&&n&r-*S l 3 $ryj>hffi*lt^y> hP£#S 
y° U > # 1 4 £ 

[0 0 16] 

iffi#©3 ii, ^y F2 7b^®#^-^ s 0 fc^iit*-*- Ky 

^^y 7t7- K2 3^)^^^»mLfeH^-^»3tmJE*s$tlTv^ 

•7 T -4 A'(D$F&.ifa'7 7 J As£\sTMm-£frX^Z> TBaseline TIFF Rev.6.0RGB F 
ull Color Image j 
[0 0 17] 

>f S/^y **W«Effrft#ISt4 tt, IBfl&f-* S 0 JSfc£L*Clt/.hLT>f 
>f>^^Itf-^ S 1 1 
[0 0 18] 

5 « JKT© J: -5 JC L/ TKje«* H 0 €: $Lfo~? 2> 0 Iff * 

;^*^^^cfev^T^i, bar-?-* s 0 ^^—^Kn^-t^^n^m^n btt- 
3) tfltstiT*:**©^**. b**Ufc#e>, s 0 s^y >#icfc 

(«TAE/AWBj?lli:t5) eWTftt^+^-TfeSfc*!), ^y^HJCjg 

0 ^MtsRGBMtfc ^y > bizmmteAE/AWBmm*ftofe&> 

^itfWl 1 - 2 2 0 6 1 9-5§iCfa«£*l£J:?lC, M#f-# S 0 
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[0019] 

^^if#£^#jSt5 tCfcV^&i, tltl) j: ^ K: 3 D L U TM#I 6 

1-3 3 1 5 9 6^K:SB«3ftfc2rS£K:J: *J> AEMfeS^ttAWB 
«£3a|K:J:»;^ , i;>KZ)»a!3^Jt««SJ:-5 3ai#-&K:tt, /W^>f hfll©l8WS:«W 

[0 0 2 0] 

ft, *^#«(D*^^afflf*^«^fli*H0K:^«>e)ti«. zvmmz.* 

h n ftxv r ft%i8£flf#H o tc^ft e>ft£ 0 

[00 2 1] 

7icte>f S 11' Jc<fc y^3ft*>f ^y*;*!! 

tt#HBHc*a*Sft*=b<z>fc-rs. 
[0 0 2 2] 

A##«8 W:, 3DLUTM#I6icMl/TS^©A*l:t5^-^- 

izmmntezmm (Mrmmmmt.-tz) ©«s#A:&sft*o s^psm 
p # # & n j: e> j c ® - * i c *f l t m m& m * & e> m m z m-t % <o 
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[0 0 2 3] 

b fc®!gttCJ& 13T3DL UT^#I 6 V^T®#^^ J: tf^&OiSgtf^ 
[0 0 2 4] 

3DLUTM#g6ttgTOJ:^{;bT3DLUT$:W6 0 

RGB#^8 \*y h(DT-$T*$>Z>Wi&. ^T0f-^^It5 3 DLUT& 
MlJ:^i:t5i:2 5 6 3 ©^-##i&Mi:&*K 3DLUT0MC^Hra 

0, B OCDlf y h£St£<£MbT 0, 7, 1 5, -2 4 7, 2 5 5 3 3 (Dy= 

-jffribt£Z>3 3 3 tf>3 DLUTI:Mt6fe©i:n o 
[0 0 2 5] 

02tCaVtJ:e>lC, 3DLUT»f 6lt ITU-R BT. 7 0 9 (R 

ec. 709) izmmhtcWMT-* s o (try hifcTbMgMstifcfccD) ^e>, 

TIHC?)^ (1) ~ (3) \zm-3^T-gmo>&7 1 -Z'&0' , GO' , BO' 5:1 
to. Ztl&mB&.lklsT'm&y*-* S 1 S»«j^»3E«l#S2 1 
*l£ig#^-# S 1 {C^bTPiMSr^-rs^SrSgbTM^-^ S 2 £#5 

PB«3E*^a2 2 mm^m^mz ziz&vzmmwtmzm^bft&mmwtm 
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2 4t. Itf - ^ S 2 ^JI^IbTfef - ^ R 3 , G3, B3*^^5M 

m^r-z s 3 *mz>*£ttmm^m.2 5 mm^-z s 3 sfc^-* 

R3, G3, B3^^IL*, ^MC*;J3 J: tf&*BH A fc^l"^- # L 3 , C3, 
H3lC^ttSLCH^#a2 6i:, f-^L3, C3, H 3 KM bT-fefc^S 
iEf -&^m$:J©bT^fiiE^-^ L4, C 4 , H4 &^6SiE$I2 7 fc, e 
ffilE-?-* L 4 , C4, H4 £^^#JB©fe£ftgi?&£ s RGB&^WlC^glL 
t^f-^R4, G4, B 4 jbM^&^felilEMi^-* S 4 £#3 s RGB^gl 

#J£2 8£, 6ffiiEiif-^S4 Z7V>*m<D&Qmiz$£MLT7Vy*m 

mm?-* s 5 £#syy >^ti#s2 9 s 5 tm 

ff-^S 0 £IC*^T 3DLUTMtSLUTM$i3 0 H*ffiz.Z> 

c ^«iE#^2 r nzizmwi<D&i$iE*-^-zmm.vf=.* : zv 3 i#&ii 

[0 0 2 6] 

P r = R 0/2 5 5 

Pg = G0/2 5 5 (1) 

Pb = B 0/2 5 5 

R0' =((Pr+0. 099)/ 1.099) 2,222 

GO' =((Pg+0.099)/1.099) 2 - 222 (Pr ,Pg,Pb^0.081) (2) 
BO' =((Pb+0.099)/1.099) 2 * 222 

RO' =Pr/4. 5 

GO' =Pg/4. 5 (Pr,Pg,Pb<0.081) (3) 

BO' = P b/4. 5 

*^v2 4iziz, mmtottmmmisi* rnxmammtim* mftmomm&m* 

[0 0 2 7] 

mmm^m.2 3 K&^xitrmcD&oizisxmmT-* s 1 &pgat£&'r& 
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^nfef-^Rl, Gl, BIS:, jBl*IS3^&»4«t»lc^^Tiei8^t(Sb 

t®ir- $ S 2 Sfef - ^ R 2 , G2, B2l:#S=t0T^5. 

„ Kt^f£j£#^ 2 3 iC 33 RGB CD#-B#iCpg^^^-T"— ^ T 0 jtfJRjt 

o©e>^^^^a##ic*^v>T, ^(Djijt^mmmizmvf^mmMtf**') 
-r©^AAs*iTv>s»#tt, *^ffl©iewffi«««38*ms*i, mytmommtt 
cdpbw«i»«««* m $ *i « o 

[0 0 2 8] 

3CDPg^ffii^C 1 CJ:»Jftf-*R 1, Gl, BUfifSi:, #^I*J 
©PBW^S»«bfc^Sfc»3t*&*^-*^#b*iSii:4l«iS. 
[0 0 2 9] 

i&2*RK:fcm3fc**«:E£^51lDll*C 2#«}£3*iS. £<Z>*3fe*&*tiE*-S 
WMC 2 l«*^lC»M^S:MSft^T^S^, K5fett«H 0 lC***iS»3te* 

A*|fi[rK:^ff^tta**ifcK:J:y»3fc*3^*liES*l*. ^-bTr<Z)tt^C2{C 

•?-###<E>*i&;r: 

[0 0 3 0] 
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^T&PgflfTOC 3iC££^g|£ 7^t»tS. f bti©iHftlC3 {Cj: 

y ^ u y h icjg b j^il^-x — * z: £ z^i? # & . 

[0 0 3 1] 

&4*l8lctt, M©/\>f^>f h^Pfe«t^$/^ F-^SS:#^iC^iE-t-epgM 
ffi^C4^gg^$tLS 0 ^©|Sg^ffi^C4 ©MiE*^ t^ffHO K<glktl2> 

iSC4 fCt UHtr-^ S 2 S:Mt^f-^R2, G2, B2&#§ri:^ 

[0 0 3 2] 

r©i5§M^m^->^;i/T 0SAA¥t8fcJ:l>yifc{iDCMY^- 9 

G, B^<Z)S/7 h4C^SIbTPgM^^-^;i/T0 5:^ 
Hi"S%©-e$>S 0 f^t)^>, .DCMY^-9©ffT©iail!ttCfSCfeR, G, B 
tgg£<Z>£/7 h*#^&tS:5££*lTt3y> DCMY^-9©#T©IHffc{CJ&;£TR 
, G, B©tgg#^35£*l£o JMfcimc«U i2»itlC2l:DCMY^- 
9 ©ffTiailttClSCT^^A^lpJlCSp^g&^-ftSr^lC J: y, R, G, B (DWk 

i&gc ifeSVA»m3^m<z>I^Mffi^C 3<D r <Dm&MMZtiZ>. >f> 
f Xlt t a =feC#M©P§IilC 1 , C3$:^^7iCi^U >f 

ac*c2fci:up/*fettPswiB»c3 feSEH-rs^fcicfcy. Bwacsi^-^ 

T 0*S3E3KS*iSo 
[0 0 3 3] 

»W3KSI#« 2 2 tt, Fim j£3M£ 2 3 IC V % T fg£ $ *l PiSf - 7 to 
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T OtCj: >J mm^T- * S 1 ^j|ltBtf-^S2 
[0 0 3 4] 

^i#S2i, mmmm^m2 2, ■&&z$mttmmm^m2 5t» 

R G BfegfgiCT£:Ttf>#t3ljW t>n-5 =fej0DT*^>§ o 
[0 0 3 5] 

LCHlifl2 6 ltmm^-^S 3tRGBfeM^L*a*b*fe»C 

#L3, C3, H 3 JSAT> Z.<D^mc-D^TW,m-?Z> 0 

#)Vj]*^lZlS^TmnZftZ>mWL'r-$ S Ofcju ITU-R BT. 7 0 9 ( 
REC. 7 0 9) lc3Si8!tbTV\££#>, TfB<Z>5£ (4) iC^o* VMTIS^- # S 
3Si^t6fef-^R3, G3, B 3 #C I E 1 9 3 lHJfeHflMBX, Y, Z IC 

[0 0 3 6] 
X R 3 

Y = | A | • G 3 (4) 

Z B 3 

iit> Vhij^^lAlS, fif-^RS, G3, B 3 ^HMfX, Y, 
[0 0 3 7] 

0.4124 0.3576 0.1805 
|A| = 0.2126 0.7152 0.0722 ( 5) 

0.0193 0.1192 1.0571 

Y, ZSr^&ScfceJlCLT^iV^ 
[0 0 3 8] 

iSJUSMSX, Y, Z^P>Tfa©^: (6) - (8) IC.J: 'J C I E 1 9 7 6 
L* (= L 3 ) , {fDTlC* (=C 3 ) *3<fctf£rtB£tHA (=H3) 
[0 0 3 9] 
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a *= 5 0 0 {f (X/Xn) -f (Y/Yn) } 
b*=200 {f (Y/Yn) -f (Z/Zn) } (6) 
L*=116 (Y/Yn) 1/3 - 1 6 ( Y/ Y n>0. 0088560) £ £) 
L*=9 0 3. 2 5 (Y/Yn) ( Y/Y n ^0. 008856® £ £) 
Zl Zl "e, 

X/Xn, Y/Yn, Z /Z n >0.008856GD h £ 

f (a/an) = (a/an) 1/3 (a = X, Y, Z) 

X/Xn, Y/Yn, Z /Z n ^0.008856© t. % 

f (a/an) = 7. 787 (a/an) +16/116 
fcfc, Xn, Yn, Zntt0fei:f t5HlStiT'fef)> CIE-D65 (&*& 
|g#6 5 0 0 K©}«) lc^jSt-£^3»fit&cJ: »J ftffl-T £ r £ #T*£ 
[0 0 4 0] 

C *= (a* 2 +b* 2 ) 1/2 (7) 
HA = t a n" 1 (b*/a*) (8) 
&}$IE#® 2 7 te, R. G, B. M, Y, YellowGreen (YG) „ BlueSky 
(B S) , )\4 ^-f hMOJUl&S K (HL) , ^^M©IlfeS K (MD) £J; 
Tfi/V F-WCDil-feSK (SD) CD 1 1 -felC^T<Z)fJ!^ ^£<fct>*&*BS:*f 

iE-r<5o *#65ic«, Tia©^; (9)~ (id ic^-r <fce>&c^-# l 3, C3 

, H3 &*ilELT*tlE-T r -# L4, C4, H4 5:#5„ 
[0 0 4 1 ] 

L4 = L3-AL 

AL = 2 LPi Wi+2 LPj-Wj + A^-Wj (9) 
C4 = C3-AC 

AC = 2 CPi-Wi+2 CPj-Wj + Ac Wj (10) 
H4 = H3-AH 

AH = 2 HPiWi+J HPj-Wj + Ah Wj (11) 

i : R, G, B, C, M, Y, SK, BS 

j : SK (HL) . SK (MD) „ SK (SD) 
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LPi, lp j : mmM^.g. 
cpi, c p j : mmmmm 

HPi, H P j : teim^WL 
Wi, W j : 

A i : pggS^jgiC^i^^Jg^ 
A c : PgM^3£{C#e>^^Jg4> 

a h : mm&K&t>&m&.& 

IfillJEXJlLPi, LPj, fimCPi, CPj i3J:tHMBf&ei£HP 
i, HPjtt, **EU 3 1 JCfiB«S*lfe^*|jE^— a-lCiyiSteStlSo 04 
fcfcfefiflE* — a-feStH'C**. j*^y 3 1 ICtt, ^t©f-^L3 

, C3, H3K:»UT^«©fe*fiE«:fT^feft0«ft»iE^-3.-i:, 

«#fflS*u 39»3tM©fe*tiE^-a-&K«iffi're*iSAASnTV^»^Ji, 3S» 

* m # aa c5^t»t v><5 ic Mg^x h n ^ m o&ffisE *=-=l- s ti s 

fc**»ffi#8H£S*iT;i3y, &*ilE^m2 7&^!pfe*i&jE*-3.-fc<fctf«8Mi 
&»iE^-a-K:«V^T«3£S*Vfc«llK:L/fc««oT, 55 (9)~ (11) Klfc 
WSWSSeHSLP i, LPj\ fSISlCPi, CPj^^MTOH 
Pi, HPjSRfetfi. *6KlfeW<&SE3l/Ktt. S^-fefliiE 

aSfeffiiE ;* - =l - £ CDftfll® sfU £ L T ft e> ti * 0 

[0 0 4 2] 

i liTIB©^; (12) JCJ:yjt»e>ti*. 

[0 0 4 3] 
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Wi =F (d) 

d=f ( (L i-L) 2 + (a i - a) 2 + (bi-b) 2 ) 

(1 2) 

r^T% Li, ai, bi&R, G, B, C, M, Y, YG, BS<Z)L*a*b* 
fegiSicfctf ^t^Lm'Trfe *J, R> G. B, C, M, Yicov^Tij^r^^^TJ^ 
(g#i&^ ; ^a: ^ftV^^gPFI (Macbeth A di 

vision kollmorgen) §g) ©£.&©SJfttiiU Y GfciitfB S tCo V\T teB^T 1 - 

# s otcj: y^stisstoiffci^cMcD^Ki^iMttSo £fc 

, d&. tp^&Li, ai, b i £ LCH^g|#^2 6 IC £ L*, 
a*, b*©Mil(DL*a*b*-fe^ra{Cfc^-5^{|lT^y> F (d) tt. MitfH 

[0 0 4 4] 

»£W»w j ttiwfeWffltSHft-e**;, ®#^-# s o fci: y^sti 

5®#©L*a*b*££imiCfc#£/W^-f h#[©fllt&SK (HL) , cfi|m& 
©Jit&SK (MD) fcitf*/* K-«0lftSK (SD) <Z>mm&£-tt46BB& 

(fibO ^Wj ^ 1 ) i^JCttgStltV^. 
[0 0 4 5] 

HvjcjR-rj^tc^er.* 7 ic^?$*i£>r yfv #xm&<D 1 okiev* 

T, _t«£L£R, G, B, M, Y, YG. BS, SK (HL) , SK (MD 
) , SK (SD) &>ft<D&MO&$:1%feV. Jg^b£fe£tp4>&£ Ltf®6© 
Tiffin (9) *^e> (11) K:^©&©^H££B!fe£ii:T4j<fc^ 
. Z<DWr&> 0 7OD,&A, BtflBjtSftfcfc-rSi:, J&A, B%tf^fcbfc5X 

±m#. (9) (1 1) ICfcyiflE^-* L4, C4, H4^«be> 

[0 0 4 6] 

ai, Ac, Ahit mMn&¥m2 3&M4&m^nfctiti&&t*j&temm 
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So -rfct>-*3, mmm&M(D&T-*R 1, gi, b i ^^nmmum^^ 

-#R2, G2, B2lC*fLT, _LfB5£ (4) ~ (8) ©&JSi3 J:tf^*f8S£SI 
#^2 5}C33tt3#L3l£i£LT, #®IR4iK:©ff L*, ^ n*e-fitC*fe«fctJtfeffi# 
HAwIftiAL*, AC^itfAHA&IffifS. TfB£>^ (13) 

~ (15) iC^ck^iC, MIAL*, AC*^J:tfAHAi:06[3tKl^ 
<D&&m®Wj £*3kn--t2>Z£.K£V^ Al, Ac, Ah^ftSrt^t 

So 

[0 0 4 7] 

A 1 = AL*XW j (13) 
Ac=AC*XWj (14) 
Ah = AHAXWj (1 5) 

s RGB^g|3Mg2 8 fcL ffliE7 ; -^L4, C4, H4 1COVNT, _hfB^ ( 7 
) . (8) &mzM<Z-HlZ j:*;, ffiiE^©a*, b CIOffilE^cZ) a * 

, b*fc<fctf L*ICoVnT, 5£ (6) *mzm<Z.£.lZ J: *;*&iE«©H#!HftfiX 5 
, Y5, Z5^ft5„ -^bt, TfB©5£(16) tC<fc U ^W^tfitX 5 , Y5, 
Z5^fef-^R4' , G4' , B4' iC^^fSo 
[0 0 4 8] 

R4 ' X 5 

G 4 ' = | A | _1 • Y 5 (16) 

B4' Z 5 

££>JC. TgB©5£ (17) ICJ:*;&7 ; -#R4, G4, B4I:#, rtl&^E^* 
7^M© s RGB&&m<D&WiEmMT-$ S 4 
[0 04 9] 

R4 = 255X((R4' + 0.055)/1.055) 2 - 4 

G4 = 255X((G4' + 0.055)/1.055) 2 - 4 (0.03929^R4 / ,G4' ,B4' ^1) 
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